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(57) ABSTRACT

There 1s provided a transmission/reception device that sup-
presses communication in a situation with low necessity.
The transmission/reception device 1 includes a first antenna
11 for performing first communication, a control umt, and a
recording unit 39 in which related mformation of a mobile
terminal 1s registered. The transmission/reception device 1s
mounted 1n a vehicle. The control unit 33 performs a control
to suppress the first communication for the mobile terminal
when determining that the mobile terminal 1s located 1n an
interior of the vehicle based on at least one of a communi-
cation result of the first communication and a communica-
tion result of second communication with the mobile termai-
nal 1n which the related information 1s registered in the
recording unit 39.

CPC ........... HO4W 4/029 (2018.02); HO4W 4/40
(2018.02) 18 Claims, 7 Drawing Sheets
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TRANSMISSION/RECEPTION DEVICE,
MOBILE TERMINAL, AND
COMMUNICATION PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application 1s based on PCT filing PCT/
JP2018/031683, filed Aug. 28, 2018, which claims priority

to JP 2017-194111, filed Oct. 4, 2017, the entire contents of
cach are incorporated herein by reference.

TECHNICAL FIELD

The present invention relates to a transmission/reception
device, a mobile terminal, and a communication program.

BACKGROUND ART

There have been conventionally proposed devices for

performing V2X communication as in Patent Literature 1.
In V2X communication, vehicle-to-vehicle communica-

tion, road-to-vehicle communication, and communication

between vehicle and mobile terminal are performed to
transmit information usetful for driving and the like to the
vehicle.

CITATION LIST
Patent Literature

Patent Literature 1: JP 2013-258678 A

SUMMARY OF INVENTION

Technical Problem

However, as an increasing number of terminals commu-
nicate with the vehicle, the amount of communication may
upsurge. Among the terminals, a mobile terminal mounted in
a vehicle (automobile, motorcycle, bicycle, or the like)
equipped with a V2X transmission/reception device may
transmit not information useful for V2X communication but
information duplicating information transmitted/received by
the V2X transmission/reception device.

Theretfore, an object of the present invention 1s to provide
a transmission/reception device, a mobile terminal, and a
communication program for suppressing communication
under a situation where there 1s less necessity.

Solution to Problem

The transmission/reception device according to the pres-
ent 1nvention includes: a first antenna for performing first
communication; a control unit; and a recording unit 1n which
related information of a mobile terminal 1s registered. The
transmission/reception device 1s mounted 1n a vehicle. The
control unit performs a control to suppress the first commu-
nication for the mobile terminal when determining that the
mobile terminal 1s located 1n an 1nterior of the vehicle based
on at least one of a communication result of the first
communication and a communication result of second com-
munication with the mobile terminal 1n which the related
information 1s registered in the recording unit.

Preferably, the transmission/reception device {further
includes a second antenna for performing the second com-
munication. During a first state 1n which the second com-
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2

munication with the mobile terminal via the second antenna
1s possible, the control unit performs the control to suppress
the first communication for the mobile terminal.

More preferably, as the control to suppress the first
communication for the mobile terminal, the control unit
stops transmission of own vehicle mformation only to the
mobile terminal via the first antenna.

More preferably, as the control to suppress the first
communication for the mobile terminal, the control unit
transmits, 1n the second communication with the mobile
terminal via the second antenna, a control signal for stopping
transmission/reception of information for the first commu-
nication to the mobile terminal. The control signal makes the
transmission/reception of information for the first commu-
nication to stop, in accordance with a program for commu-
nication for the mobile terminal in the mobile terminal
having received the control signal.

This makes it possible to suppress transmission of infor-
mation from the mobile terminal. Therefore, not only the
transmission/reception device mounted 1n the same vehicle
interior but also devices not 1n said vehicle (e.g., devices
mounted 1n another vehicle) can perform communication
while excluding information from the unnecessary mobile
terminal.

More preferably, the transmission/reception device trans-
mits information obtained by the first communication to an
information output device provided in the vehicle. Of the
information obtained by the first communication, the control
unit stops transmission of information obtained by the first
communication with the mobile terminal 1n the first state to
the information output device.

This makes 1t possible to output the information obtained
by communication to the information output device while
excluding information from the unnecessary mobile termi-
nal.

More preferably, a plurality of the second antennas 1s
provided 1n the interior of the vehicle. The determination on
whether 1t 1s 1n the first state 1n which the second commu-
nication with the mobile terminal 1s possible 1s performed
depending on whether two or more of the plurality of second
antennas are capable of the second communication with a
predetermined or higher radio field intensity.

More preferably, the recording unit has a database i1ndi-
cating, as the related information, relationships among a
device name of the mobile terminal, first i1dentification
information to be used for the first communication, and
second 1dentification information to be used for the second
communication. The database 1s used for the determination
on whether 1t 1s in the first state and the control for
suppressing the first communication for the mobile terminal.

More preferably, the control unit compares that of the
mobile terminal obtained via the first antenna with that of the
vehicle regarding at least one of position information and
speed 1information, and performs the control to suppress the
first communication for the mobile terminal based on a
result of the comparison.

More preferably, the first communication 1s a V2X com-
munication.

This makes it possible to suppress transmission of infor-
mation related to the V2X communication from the mobile
terminal unnecessary for the V2X communication. Accord-
ingly, not only transmission/reception devices mounted 1n
the same vehicle interior but also devices not 1n said vehicle
(e.g., V2X-related devices mounted 1n another vehicle) can
perform V2X communication while excluding information
from mobile terminals unnecessary for the V2X communi-
cation.
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More preferably, the second communication 1s a near-field
communication.

A mobile terminal according to the present mnvention 1s a
mobile terminal including: a first communication unit for
performing first communication; and a terminal control unait.
The terminal control unit performs a control to suppress the
first communication by the first communication unit when
the mobile terminal 1s located in an interior of a vehicle
equipped with a transmission/reception device capable of
the first communication.

This makes 1t possible to suppress transmission ol nfor-
mation from the mobile terminal. Therefore, not only the
transmission/reception device mounted 1n the same vehicle
interior but also devices not 1n said vehicle (e.g., devices
mounted in another vehicle) can perform communication
while excluding information from the unnecessary mobile
terminal.

Preferably, the mobile terminal further includes: a termi-
nal recording unit in which related information of the
transmission/reception device 1s registered; and a second
communication unit for performing second communication
with the transmission/reception device where the related
information 1s registered in the terminal recording unit. The
terminal control unit performs the control to suppress the
first communication by the first communication unit when
determining that the mobile terminal 1s located 1n an 1nterior
ol the vehicle based on at least one of a result of commu-
nication by the first communication unit and a result of
communication by the second communication unit.

More preferably, the determination on whether the mobile
terminal 1s located 1n the interior of the vehicle includes a
determination on whether the second communication 1is
possible with a predetermined or higher radio field intensity.
The predetermined radio field intensity 1s determined
according to the size of the interior of the vehicle.

This makes it possible to adjust the size of the area where
it 1s to be determined whether the second communication 1s
possible according to the size of the interior of the vehicle
equipped with the transmission/reception device.

More preferably, the second communication 1s performed
in a state where there 1s no connection permission notifica-
tion with the transmission/reception device.

The second communication via the second communica-
tion unit 1s for said mobile terminal to obtain 1dentification
information on the second communication by the transmis-
sion/reception device, and 1t 1s not necessary to perform a
connection permission notification between the transmis-
sion/reception device and the mobile terminal. Accordingly,
the second communication can be easily enabled, as com-
pared with the mode requiring the connection permission
notification.

More preferably, the terminal control unit compares that
ol the mobile terminal with that of the vehicle obtained via
the first communication umit regarding at least one of
position information and speed information, and determines
whether the mobile terminal 1s located in the interior of the
vehicle based on a result of the comparison.

More preferably, the first communication 1s a V2X com-
munication.

This makes 1t possible to suppress transmission ol nfor-
mation related to the V2X communication from the mobile

terminal unnecessary for the V2X communication. Accord-

ingly, not only transmission/reception devices mounted 1n
the same vehicle interior but also devices not in said vehicle

(e.g., V2X-related devices mounted 1n another vehicle) can
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4

perform V2X communication while excluding information
from mobile terminals unnecessary for the V2X communi-
cation.

Preferably, the second communication 1s a near-field
communication.

A communication program according to the present
invention 1s a communication program that 1s executed on a
mobile terminal having a first communication unit for per-
forming first communication and a terminal control unit. The
communication program performs a control to suppress the
first communication by the first communication unit when
the mobile terminal 1s located in an interior of a vehicle
equipped with a transmission/reception device capable of
the first communication with the first communication unit.

Advantageous Effects of Invention

As described above, according to the present invention, 1t
1s possible to provide a transmission/reception device, a
mobile terminal, and a communication program for sup-
pressing communication under a situation where there 1s less
necessity.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a configuration diagram of a vehicle equipped
with a transmission/reception device and terminals (a first
mobile terminal and a second mobile terminal) near the
vehicle 1n a first embodiment and a second embodiment.

FIG. 2 1s a configuration diagram of a transmission/
reception device, a first mobile terminal, a second mobile
terminal, a gateway ECU, an information output device, and
a speed sensor in the first embodiment and the second
embodiment.

FIG. 3 1s a diagram showing an example in which
information on mobile terminals capable of near-field com-
munication with the transmission/reception device and oth-
ers are displayed on an output unit with an operation unit and
the output unit 1n the first embodiment.

FIG. 4 1s a diagram showing an example of contents of a
first database.

FIG. 5§ 1s a flowchart showing a procedure of a V2X
communication suppression control in the first embodiment.

FIG. 6 1s a diagram showing an example in which
information on transmission/reception devices capable of
near-field communication with the mobile terminal and
others are displayed on a terminal output unit with a terminal
operation umt and the terminal output unit 1n the second
embodiment.

FIG. 7 1s a flowchart showing a procedure of a V2X
transmission on/ofl control in the second embodiment.

DESCRIPTION OF EMBODIMENTS

First Embodiment

Hereinafter, a first embodiment will be described with
reference to the drawings.

Note that the embodiments are not limited to the follow-
ing embodiments. The description of one embodiment 1s
also applied to other embodiments 1n principle. Embodi-
ments and modified examples can be appropnately com-
bined.

A transmission/reception device 1 according to the first
embodiment includes a first antenna 11, a second antenna
12, a third antenna 13, a first signal processing unit 21, a
second signal processing umt 22, a third signal processing
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unit 23, a control unit 33, an operation unit 35, an output unit
37, and a recording unit 39 (see FIG. 1 to FIG. 5).

As shown 1n FIG. 1, a vehicle (automobile, motorcycle,
bicycle, etc.) to which the transmission/reception device 1
according to the first embodiment 1s attached includes a
gateway Flectronic Control Unit (ECU) 110, an information
output device 120, and a speed sensor 130.

As an example of a terminal, description will be given as
to a state 1n which a first mobile terminal al 1s inside the
vehicle including the transmission/reception device 1 and a
second mobile terminal a2 1s outside said vehicle.

For this reason, as shown in FIG. 2, the first mobile
terminal al 1s 1n a state that 1s capable of both a V2X
communication and a near-field communication with the
transmission/reception device 1.

However, the V2X communication 1s suppressed by a
V2X communication suppression control described later.

The second mobile terminal a2 1s 1n a state that 1s capable
of the V2X communication with the transmission/reception
device 1 and 1s incapable of the near-field communication.

The first antenna 11 has an antenna element for perform-
ing vehicle-to-vehicle communication, road-to-vehicle com-
munication, and first communication between the vehicle
and terminals (V2X communication), based on the
IEEE802.11p standard and/or C-V2X (Cellular-V2X) stan-
dard. The first antenna 11 1s used to transmit/receive inior-
mation with another vehicle (a vehicle different from the
vehicle to which the first antenna 11 1s attached), a roadside
device, and a terminal.

The first antenna 11 1s desirably installed outside the
vehicle (e.g., rooftop or the like) to mainly communicate
with devices outside the vehicle (another vehicle, a roadside
device, a terminal outside the vehicle). However, the first
antenna 11 may be installed in the interior of the vehicle.

The second antenna 12 has an antenna element for per-
forming second communication (near-ficld communication)
with a terminal 1n the interior of the vehicle (e.g., the first

mobile terminal al), based on standards such as
IEEER02.15.1 (Bluetooth  (registered  trademark),
IEEE802.11 (wireless LAN), and ISO/IEC18092 (Near

Field Communication (NFC)). The second antenna 12 1is
desirably installed in the interior of the vehicle.

The third antenna 13 has an antenna element for Global
Navigation Satellite System (GNSS). The third antenna 13 1s
used for recerving from a Global Positioning System (GPS)
satellite or the like position information and time 1nforma-
tion of the satellite.

The third antenna 13 1s desirably installed outside the
vehicle (e.g., rooftop). However, the third antenna 13 may be
installed 1n the interior of the vehicle.

In the first embodiment, the first antenna 11 to the third
antenna 13 are housed 1n separate cases. However, at least
two of the first antenna 11 to the third antenna 13 may be
housed 1n one case.

In addition, the first antenna 11 to the third antenna 13 are
configured by separate antenna elements. However, at least
two of the first antenna 11 to the third antenna 13 may share
one antenna element.

The first signal processing unit (V2X module) 21 per-
forms a modulation process and a demodulation process for
signal transmission and reception via the first antenna 11,
and 1s mvolved in V2X communication. The signal trans-
mission and reception via the first antenna 11 includes
transmission of own vehicle mformation and reception of
information from the outside of the vehicle.

The own vehicle mformation 1s modulated by the first
signal processing unit 21 and transmitted via the first
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6

antenna 11. The own vehicle information mcludes position
information, speed information, moving direction informa-
tion, and time information.

Of the own vehicle information, the position information
1s the position information obtained by the third signal
processing unit 23. This position mnformation 1s subjected to
modulation and subsequent D/A conversion in the first
signal processing unit 21.

Of the own vehicle information, the speed information 1s
the information that 1s output from the speed sensor 130 and
transmitted via the gateway ECU 110 and a transmission/
reception unit 41. This speed information 1s subjected to
modulation and subsequent D/A conversion in the first
signal processing unit 21.

Of the own vehicle information, the moving direction
information 1s the information that is output from a gyro
sensor mounted in the information output device 120 or the
like, or 1s calculated based on the latest position information,
transmitted via the gateway ECU 110 and the transmission/
reception unit 41. The moving direction information 1s
subjected to modulation and subsequent D/A conversion 1n
the first signal processing unit 21.

Of the own vehicle information, the time information 1s
the reception time 1nformation obtained by the third signal
processing umt 23. This time information 1s subjected to
modulation and subsequent D/A conversion in the first
signal processing unit 21.

The information from the outside of the vehicle 1s
received via the first antenna 11, subjected to demodulation
and A/D conversion in the first signal processing umt 21, and
transmitted to the information output device 120 via the
transmission/reception unit 41 and the gateway ECU 110.
The miformation from the outside of the vehicle can be other
vehicle information including position information, speed
information, and time information, information from a road-
side device, and mformation from a terminal (for example,
the second mobile terminal a2).

The own vehicle information includes 1dentification infor-
mation (first identification information) for V2X communi-
cation 1n a device that transmits the own vehicle informa-
tion. Said device that transmits the own vehicle information
can be, for example, a communication device including the

first signal processing unit 21.

The mformation from the outside of the vehicle includes
identification information (first identification information)
for V2X communication in a device that transmits said
information from the outside of the vehicle.

The first 1dentification information may be i1dentification
information for V2X communication given to the transmis-
sion/reception device 1 mounted 1n the vehicle. The first
identification information may be i1dentification information
for V2X communication given to the vehicle.

The second signal processing unit (wireless communica-
tion module) 22 performs near-field communication with
surrounding terminals via the second antenna 12.

In the first embodiment and a second embodiment
described later, communication performed wvia the first
antenna 11 1s defined as V2X communication. In the first
embodiment and the second embodiment, communication
that 1s shorter 1n commumnication distance than the V2X
communication and 1s performed via the second antenna 12
1s defined as near-field communication.

The third signal processing unit (position calculation
module) 23 receives orbit information and time information
of a satellite via the third antenna 13. The third signal
processing unit 23 calculates the position information (lati-
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tude/longitude information) of the vehicle and the reception
time based on the orbit information and time information of
the satellite.

A signal including the orbit information and time infor-
mation of the satellite 1s recerved via the third antenna 13.
The signal including the orbit mmformation and time infor-
mation of the satellite 1s subjected to A/D conversion and
demodulation processing 1n the third signal processing unit
23, and thereafter, the position information of the vehicle
and the reception time are calculated.

The position information of the vehicle and the reception
time information calculated by the third signal processing
unit 23 are transmitted to the information output device 120
via the transmission/reception unit 41 and the gateway ECU
110.

However, the position information of the vehicle and the
reception time information may be calculated by the infor-
mation output device 120.

The first signal processing unit 21 and the second signal
processing unit 22 may not use the information on the
position information and the reception time information
obtained by the third signal processing unit 23, and may
cach calculate the position imformation and the reception
time mnformation.

In this case, the first antenna 11 has an antenna element for

il

performing V2X communication and an antenna element for
GNSS. The second antenna 12 has an antenna element for
performing near-field communication and an antenna ele-
ment for GNSS.

In the first embodiment, the first processing unit 21 to the
third signal processing unit 23 are configured by separate
signal processing devices. However, at least two of the first
signal processing unit 21 to the third signal processing unit
23 may share one signal processing device.

The control unit 33 controls mdividual units of the
transmission/reception device 1, such as the transmission/
reception unit 41.

In particular, in the first embodiment, the control unit 33
controls unit of a terminal that has identification information
(second 1dentification information) for near-field communi-
cation registered 1n a first database D1 of the recording unit
39 and that 1s i1n the first state, in such a manner as to
suppress the V2X communication for the duration of the first
state. The first state 1s defined as a state 1n which the mobile
terminal can perform near-field commumcation with the
transmission/reception device 1 via the second antenna 12.

The second i1dentification information may be i1dentifica-
tion information for near-ficld communication given to the
transmission/reception device 1 mounted 1n the vehicle. The
second 1dentification information may be 1dentification
information for near-field commumication given to the
vehicle.

The operation umt 35 and the output unit 37 are used to
register the second 1dentification information of terminals 1n
the recording unit 39.

Specifically, as shown 1n FIG. 3, the second 1dentification
information of the terminals in a state that are capable of
near-field communication via the second antenna 12 1s
displayed on the output unit 37.

From the displayed second identification information, the
second 1dentification information to be registered 1n the
recording unit 39 is selected by a user operation (registration
operation) using the operation umt 35.

FIG. 3 shows an example in which the output unit 37 has
a first display area 37a and a second display area 3756 and 1s
provided with first selection buttons 354 and second selec-
tion buttons 355.
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8

The first display area 37a displays information related to
terminals capable of near-field communication via the sec-
ond antenna 12 at the present time. The information related
to terminals capable of near-field communication includes,
for example, device names and second 1dentification infor-
mation.

The second display area 375 displays information related
to terminals that have already been registered by a registra-
tion operation 1n the first database D1 of the recording unit
39. The information related to the terminals registered 1n the
first database D1 includes, for example, device names and
second 1dentification information.

The first selection button 354 1s a button for selecting a
registration operation for each terminal displayed in the first
display area 37a.

The second selection button 3355 1s a button for selecting
cancellation of the registered state of each terminal dis-
played 1n the second display area 375.

When the first selection button 35a 1s operated, the device
name and the second identification information of the cor-
responding terminal are added to the first database D1
recorded 1n the recording unit 39. When the second selection
button 356 1s operated, the device name and the second
identification information of the corresponding terminal are
deleted from the first database D1.

Description will be given as to a mode in which the
operation unit 35 1s a key input unit, the output umt 37 1s a
display umt, and the registration operation and others are
performed through image display and key input such as
touch operation. Alternatively, the operation unit 35 may be
a voice mput unit and the output unit 37 may be a voice
output unit, and the registration operation and others may be
performed through voice recognition and voice output.

Similarly, a terminal operation umt 2035 described later
may be a key mput unit or a voice mput unit. Similarly, a
terminal output umt 207 described later may be a display
unit or a voice output umit.

The recording unit 39 records the first database D1 as
related information of terminals. The first database D1
includes the device name and second identification infor-
mation corresponding to one or more terminal 1n which the
registration operation using the operation unit 35 and the
output unit 37 1s undergone, among the terminals have
performed near-field communication via the second antenna
12.

However, when a first suppression control or a third
suppression control described later 1s to be performed, the
first database D1 includes device name, first 1identification
information, and second identification information as shown
in FIG. 4.

The first database D1 1s used for determining whether the
device 1s 1n the first state and for V2X communication
suppression control.

Of the i1dentification information of the termuinals, the
information included 1n the information to be transmitted 1n
the V2X communication (the first identification informa-
tion) and the information included in the information to be
transmitted i1n the near-field communication (the second
identification information) may be the same or different. The
terminals here include the transmission/reception device 1,
the first mobile terminal al, and the second mobile terminal
a2.

In the case where the same identification information 1s
used, the first database D1 includes information indicating
the relationship between the device name and the i1dentifi-
cation mformation (the first identification immformation=the
second i1dentification information) that 1s included in the
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information to be transmitted 1n the V2X communication
and the near-field communication corresponding to said
device name.

When different identification information 1s used, the first
database D1 includes information indicating the relation-
ships among the device name, the first identification infor-
mation included 1n information to be transmitted 1n the V2X
communication corresponding to said device name, and the
second 1dentification information included in the informa-
tion to be transmitted in the near-field communication cor-
responding to said device name (see FIG. 4).

The device name refers to a name set by the manufacturer
such as a product number or a product name set in the
terminal (here, the transmission/reception device 1, the first
mobile terminal al, or the second mobile terminal a2), or a
name set by the user. The device name 1s registered 1n each
terminal.

If the information received during the V2X communica-
tion includes the device name and the first identification
information and the information received during the near-

field communication includes the device name and the
second 1dentification information, 1t 1s possible to generate
the first database D1 indicating the relationships among the
device name, the first identification information, and the
second 1dentification information.

The transmission/reception unit (Ethermet (registered
trademark) module) 41 communicates with the gateway
ECU 110 via an in-vehicle LAN such as Controller Area
Network (CAN).

The transmission/reception umt 41 1s connected to the
gateway ECU 110 via a LAN cable.

The gateway ECU 110 transmits and receives signals to
and from electronic devices installed in the vehicle via the
in-vehicle LAN.

The information output device 120 1s a device that outputs
information as audio and/or video, such as a car navigation
system and audio equipment. The information output device
120 outputs the information obtained by the V2X commu-
nication transmitted from the transmission/reception device

1.

The description of the first embodiment 1s based on the
assumption that the transmission/reception device 1 and the
information output device 120 are separate members. How-
ever, the information output device 120 may include some or
all of the members of the transmission/reception device 1.

In this case, commonly necessary components such as the
operation umt 35 and the output unit 37 can be eflectively
used. Further, communication between the transmission/
reception device 1 and the information output device 120 via
the gateway ECU 110 becomes unnecessary.

The speed sensor 130 outputs information on the speed of
the vehicle to the gateway ECU 110 using a pulse signal or
the like.

However, the connection between the transmission/recep-
tion device 1 and each unit of the vehicle 1s not limited to the
connection via the in-vehicle LAN.

As shown 1n FIG. 2, each of the first mobile terminal al
and the second mobile terminal a2 includes a first commu-
nication unit 201, a second communication unit 202, a
terminal control umt 203, the terminal operation unit 203,
the terminal output unit 207, and a terminal recording unit
209. The first communication unit 201 1s used for perform-
ing the V2X communication. The second communication
unit 202 1s used for performing the near-field communica-
tion. The terminal control unit 203 controls each unit 1n the
terminal.
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The on/off operation of the first communication unit 201
and the second communication unit 202 1s performed by the
user operating the terminal operation unit 205.

However, the on/ofl operation may be automatically per-
formed under certain conditions as in a second embodiment
described later (see steps S22, S25, and S26 shown 1n FIG.
7).

In addition, information on the on/off states of the first
communication umt 201 and the second communication unit
202 and others are displayed on the terminal output unit 207.

Each of the first mobile terminal al and the second mobile
terminal a2 executes a program (V2X communication pro-
gram) for performing the V2X communication and the
near-field communication. The V2X communication pro-
gram 1s activated.

The V2X communication program executed on the first
mobile terminal al and the second mobile terminal a2 may
be installed 1n the terminal recording unit 209 or may be
provided on a cloud to run on a browser displayed on the
terminal output unit 207.

Next, details of a V2X communication suppression con-
trol 1n the first embodiment will be provided.

After the vehicle 1s powered on, the control unit 33
performs the V2X communication suppression control in the
procedure shown 1n FIG. 5 (steps S11 to S14) every first time
T1 (for example, T1=10 ms).

In step S11, the control unit 33 determines whether there
1s a terminal that performs the near-field communication 1n
the interior of the vehicle in which the transmission/recep-
tion device 1 1s mounted.

Specifically, the control unit 33 determines whether there
1s a terminal that performs the near-field communication
with the transmission/reception device 1 via the second
antenna 12. That 1s, the control unit 33 determines whether
there 1s a terminal that can receive the identification infor-
mation via the near-field communication.

In addition, when the mobile terminal needs to be always
located at a short distance of several centimeters from the
second antenna 12 1n order to perform the near-field com-
munication such as NFC, the second antenna 12 1s desirably
provided with a holding member that holds the mobile
terminal. Thereby, the mobile terminal and the second
antenna 12 can always be kept 1n the state that 1s capable of
the near-field communication.

Further, mstead of providing the holding member, the
following determination control may be performed. Specifi-
cally, when 1°’ time near-field communication is performed
via the second antenna 12, such as bringing the mobile
terminal ito contact with an area including the second
antenna 12, the control unit 33 determines that said mobile
terminal 1s located i1n the interior of the vehicle. Further,
when 2”¢ time near-field communication is performed via
the second antenna 12 such as bringing the mobile terminal
again into contact with said area, the control unit 33 cancels
the determination that the mobile terminal 1s located in the
interior of the vehicle. The 27“ time near-field communica-
tion 1s performed when the owner carrying the mobile
terminal leaves the vehicle. Even 1in this case, the V2X
communication suppression control can be performed while
the mobile terminal 1s located 1n the 1nterior of the vehicle.

Further, mstead of providing the holding member, the
following determination control may be performed. Specifi-
cally, there are separately provided a second antenna 12 for
determining that the mobile terminal 1s located 1n the interior
of the vehicle (registration antenna), and a second antenna
12 for cancelling the determination that the mobile terminal
1s located in the interior of the wvehicle (cancellation
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antenna). When the near-field communication 1s performed
by bringing the mobile terminal into contact with an area
including said registration antenna, the control umt 33
determines that the mobile terminal 1s located 1n the 1nterior
of the vehicle. When the near-field communication 1s per-
formed by bringing the mobile terminal 1nto contact with an
area including said cancellation antenna, the control unit 33
cancel the determination that the mobile terminal 1s located
in the interior of the vehicle. The near-field communication
via the cancellation antenna i1s performed when the owner
carrying the mobile terminal leaves the vehicle. Even 1n this
case, the V2X communication suppression control can be
performed while the mobile terminal 1s located in the
interior of the vehicle.

If there 1s a terminal performing the near-field commu-
nication, in step S12, the control unit 33 determines whether
the second identification information of said terminal 1s
included in the first database D1 recorded in the recording
unit 39.

There 1s a possibility that the information transmuitted for
V2X communication by the first mobile terminal al 1n the
interior of the vehicle (position information, etc.) overlaps
the own vehicle information transmitted by the transmission/
reception device 1 of the vehicle in which the first mobile
terminal al 1s placed. That is, there 1s a high possibility that
the first mobile terminal al 1s not 1n a state where usetul
information for V2X communication 1s transmitted.

In this case, 1t 1s unlikely that the transmission/reception
device 1 of said vehicle needs information that the first
mobile terminal al transmits for V2X communication.

In addition, V2X-related devices mounted in another
vehicle only need to obtain information transmitted for V2X
communication by the transmission/reception device 1 of
said vehicle. It 1s also unlikely that the V2X-related devices
mounted 1n another vehicle needs the information transmit-
ted for V2X commumnication by the first mobile terminal al.

If the second 1dentification information of said terminal 1s
included 1n the first database D1, 1t 1s determined that the
first mobile terminal al 1s in the interior of the vehicle
equipped with the transmission/reception device 1, and that
the first mobile terminal al 1s 1n a state of low necessity for
V2X communication. Thus, the process proceeds to step
S13. In step S13, the control unit 33 performs a control to
suppress the V2X communication for the terminal (the first
mobile terminal al) 1 a state that 1s capable of near-field
communication.

Specifically, as one of the controls for suppressing the
V2X communication, the control unit 33 performs a first
suppression control. That 1s, during the first state, the control
unit 33 stops transmitting the own vehicle information only
to the first mobile terminal al via the first antenna 11.

The control unit 33 also stops the transmission of the own
vehicle mformation when determining based on the first
database D1 that the first identification information of the
destination of the own vehicle information 1s only one
corresponding to the first mobile terminal al.

However, the transmission of the own vehicle information
to an unspecified destination 1s not suppressed but 1s per-
formed as usual.

This makes 1t possible to suppress the transmission of
information related to V2X communication to the terminal
having a low necessity for V2X communication (the first
mobile terminal al). Specifically, it 1s possible to transmit
the information related to V2X communication via the first
antenna 11 while excluding the mformation to the terminal
having a low necessity for V2X communication (the first
mobile terminal al). Reducing the amount of transmission

10

15

20

25

30

35

40

45

50

55

60

65

12

related to V2X communication from the transmission/recep-
tion device 1 allows more eflicient use of wireless resources.
Therefore, it 1s possible to realize low power consumption of
the first mobile terminal al and the transmission/reception
device 1.

Further, as one of the controls for suppressing the V2X
communication, the control unit 33 performs a second
suppression control. That 1s, the control unit 33 transmits a
control signal for stopping the transmission of information
related to V2X communication to the first mobile terminal
al 1n the near-field communication with the first mobile
terminal al via the second antenna 12.

Upon recerving said control signal, the first mobile ter-
minal al stops transmitting information related to V2X
communication using the V2X communication program
during the first state.

When the state 1n which the near-field communication
with the transmission/reception device 1 1s possible (the first
state) 1s cancelled via the second communication umt 202,
the first mobile terminal al resumes transmitting 1forma-
tion related to V2X communication.

In this case, it 1s possible to suppress the transmission of
information related to V2X communication from the termi-
nal having a low necessity for V2X communication (the first
mobile terminal al). For this reason, not only the transmis-
s1on/reception device 1 mounted 1n the same vehicle interior
but also devices not in said vehicle can perform V2X
communication while excluding information from a termi-
nal unnecessary for V2X communication (the first mobile
terminal al). The devices not 1n said vehicle may be, for
example, V2X-related devices mounted 1n other vehicles. It
1s also possible to reduce the amount of transmission related
to V2X communication from the first mobile terminal al and
allow more eflicient use of wireless resources. Therefore, it
1s possible to realize low power consumption of the first
mobile terminal al and the transmission/reception device 1.

Further, as one of the controls for suppressing the V2X
communication, the control unit 33 performs the third sup-
pression control. That 1s, the control unit 33 stops transmis-
sion of information that has been transmitted from the first
mobile terminal al and received via the first antenna 11, to
another device during the first state. The “information
received via the first antenna 11” here may be, for example,
position information of the first mobile terminal al. The
“another device” here may be, for example, the information
output device 120.

Specifically, when the control unit 33 determines based on
the first database D1 that the information receirved via the
first antenna 11 1s from the first mobile terminal al, the first
signal processing umt 21 or the control unit 33 does not
transmit said information to the outside via the transmaission/
reception unit 41. That 1s, when the control unit 33 deter-
mines that the sender information of the information
received via the first antenna 11 (information obtained by
V2X communication) includes the first identification infor-
mation of the first mobile terminal al, the first signal
processing unit 21 or the control unit 33 does not transmit

said mformation to the outside via the transmission/recep-
tion unit 41.

This makes it possible to suppress the transmission of
information related to V2X communication from the termi-
nal having a low necessity for V2X communication (the first
mobile terminal al) to an external device. Specifically, 1t 1s
possible to output the information obtained by the V2X
communication to the information output device 120 or the
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like while excluding the information from the terminal
having a low necessity for the V2X communication (the first

mobile terminal al).

The control unit 33 may be configured to transmit the
information obtained by V2X commumnication (other vehicle
information or the like) to the first mobile terminal al via the
near-field communication. In this case, the terminal control
unit 203 of the first mobile terminal al causes the terminal
output unit 207 to output the mmformation obtained by said
V2X communication.

The information to be output to the terminal output unit
207 may be seclected among the information obtained
through the V2X communication by the user operating the
terminal operation umt 203.

The control unit 33 or the terminal control unit 203 may
determine whether the information obtained by the V2X
communication 1s highly urgent, such as information on
nearby vehicles or persons. Then, when the mformation 1s
highly urgent, the terminal control umt 203 causes the
terminal output unit 207 to output the mnformation obtained
by the V2X communication.

A mode that the determination on whether the information
1s highly urgent 1s performed by reading a predetermined
parameter included in the information obtained by the V2X
communication, 1s considered. However, the determination
on whether the information 1s highly urgent may be made by
the control unit 33 or the terminal control unit 203 reading
the contents of the mformation obtained through the V2X
communication.

If there 1s no terminal that performs the near-field com-
munication, or if there 1s a terminal that performs the
near-field commumication but the second identification
information of said terminal 1s not included in the first
database D1, the process proceeds to step S14. In step S14,
the control unit 33 cancels the control for suppressing the
V2X communication.

Second Embodiment

In the second suppression control according to the first
embodiment described above, a mode in which the trans-
mission of the information related to V2X communication
by the first mobile terminal al 1s suppressed, when the first
mobile terminal al receives the control signal for stopping
the transmission of the information related to V2X commu-
nication as a trigger, 1s described. Alternatively, regardless
of the control signal, while the first mobile terminal al 1s 1n
a state that 1s capable of near-field commumnication with the
transmission/reception device 1 via the second communica-
tion unit 202 and the second antenna 12, the transmission of
the mformation related to V2X communication may be
stopped (a second embodiment, see FIGS. 1, 2, 6, and 7).

The terminal operation unit 205 and the terminal output
unit 207 are used to register the second 1dentification infor-
mation of the terminal (the transmission/reception device 1)
in the terminal recording unit 209.

Specifically, as shown 1n FIG. 6, via the second commu-
nication unit 202, the second i1dentification information of
the terminals 1n a state that are capable of near-field com-
munication 1s displayed on the terminal output unit 207.

From the displayed second identification information, the
second 1dentification information to be registered 1n the
terminal recording unit 209 1s selected by a user operation
(registration operation) using the terminal operation unit
205.

FIG. 6 shows an example 1n which the terminal output
unit 207 has a third display area 207a and a fourth display
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area 2075 and 1s provided with third selection buttons 205q
and a fourth selection button 2035.

The third display area 207a displays information related
to terminals capable of near-field communication via the
second communication unit 202 at the present time. The
information related to terminals capable of near-field com-

munication includes, for example, device names and second
identification information.

The fourth display area 2075 displays information related
to terminals that have already been registered by a registra-
tion operation in the terminal recording unit 209. The
information related to the terminals registered in the termi-
nal recording unit 209 includes, for example, device names
and second identification information.

The third selection button 205q 1s a button for selecting a
registration operation for each terminal displayed 1n the third
display area 207a.

The fourth selection button 2055 1s a button for selecting
cancellation of the registration state of each terminal dis-
played in the fourth display area 2075b.

When the third selection button 205a 1s operated, the
second 1dentification information of the corresponding ter-
minal (the transmission/reception device 1) 1s added to a
second database D2 recorded 1n the terminal recording unit
209. When the fourth selection button 2055 1s operated, the
second 1dentification information of the corresponding ter-
minal (the transmission/reception device 1) 1s deleted from
the second database D?2.

The terminal recording unit 209 records the second data-
base D2 as related information of the transmission/reception
device 1. The second database D2 includes the device name
and second 1dentification information corresponding to one
or more terminal in which the registration operation using
the terminal operation unit 205 and the terminal output unit
207 1s undergone, among the terminals have performed
near-field commumication via the second communication
unit 202.

The second database D2 1s used for determining whether
the device 1s 1n a second state.

The terminal 1n a state that 1s capable of near-field
communication to the terminal corresponding to the second
identification imnformation registered 1n the second database
D2 of the terminal recording umit 209, via the second
communication unit 202, stops the transmission of the
information for V2X communication. For example, the first
mobile terminal al i1n a state that 1s capable of near-field
communication (the second state) with the transmission/
reception device 1 via the second communication unit 202
stops transmitting the information for V2X communication.

That 1s, 1n the second embodiment, when the transmis-
sion/reception device 1 that has the second identification
information registered in the second database D2 of the
terminal recording unit 209 as related information 1s in the
second state, the terminal control unit 203 controls each unit
to stop the transmission of the information for V2X com-
munication during the second state. The second state 1s
defined as a state 1n which the transmission/reception device
1 can perform near-ficld communication with the mobile
terminal via the second communication unit 202.

Next, details of a V2X transmission on/ofl control in the
second embodiment will be provided.

After the vehicle 1s powered on, the terminal control unit
203 of the first mobile terminal al performs the V2X
transmission on/ofl control in the procedure shown in FIG.
7 (steps S21 to S26) at every first time 11 while the V2X

communication program 1s activated.
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In step S21, the terminal control unit 203 of the first
mobile terminal al determines whether the communication
device for near-field communication (the second communi-
cation unmit 202) 1s ofl.

If the second communication unit 202 1s off, 1 step S22,
the terminal control umt 203 of the first mobile terminal al
turns on the second communication umt 202.

If the second commumnication unit 202 1s on, the process
proceeds to step S23.

In step S23, the terminal control unit 203 of the first
mobile terminal al determines whether the first mobile
terminal al 1s located in the interior of the vehicle equipped
with the transmission/reception device 1.

Specifically, the terminal control unit 203 of the first
mobile terminal al determines whether there 1s a terminal
that performs near-field communication with the first mobile
terminal al via the second communication unit 202. That 1s,
the terminal control umt 203 of the first mobile terminal al
determines whether there 1s the transmission/reception
device 1 that can receive the identification information
through the near-ficld communication.

If there 1s a terminal that performs near-field communi-
cation, in step S24, the terminal control unit 203 of the first
mobile terminal al determines whether the second identifi-
cation information of said terminal 1s mncluded 1n the second
database D2 recorded m the terminal recording unit 209.

If the second 1dentification information of said terminal 1s
included 1n the second database D2, 1t 1s determined that the
first mobile terminal al 1s in the interior of the vehicle
equipped with the transmission/reception device 1, and that
the first mobile terminal al has a low necessity for V2X
communication. Thus, the process proceeds to step S25. In
step S25, the terminal control unit 203 of the first mobile
terminal al turns off the communication device (the first
communication unit 201) related to V2X communication.
Alternatively, 1n step S25, the terminal control unit 203 of
the first mobile terminal al stops the first commumnication
unit 201 from transmitting the mformation for V2X com-
munication.

If there 1s no terminal that performs the near-field com-
munication, or i1 there 1s a terminal that performs the
near-fiecld commumication but the second identification
information of said terminal 1s not included in the second
database D2, the process proceeds to step S26. In step S26,
the terminal control umt 203 of the first mobile terminal al
turns on the first communication unit 201, and causes the
first communication umt 201 to transmit the information for
V2X communication.

However, 1t 1s desirable to consider that there 1s a state 1n
which near-field communication between the first mobile
terminal al and the transmission/reception device 1 1s tem-
porarily interrupted. Specifically, 1n step S26, the switching,
of the first communication unmt 201 from the off state to the
on state, or the switching from the off state to the on state of
the information transmission related to V2X communication
by the first communication unit 201 takes place only 1n a
predetermined case. It 1s considered that the predetermined
case 1s attained when a state 1n which there 1s no terminal
performing near-field communication lasts for a second time
12 (for example, 1T2=10 s) or more, or when a state 1n which
there 1s a terminal performing near-field commumnication but
the second 1dentification information of said terminal 1s not
included 1n the second database D2 lasts for the second time
12 or more.

This makes 1t possible to suppress the transmission of
information related to V2X communication from the termi-
nal having a low necessity for V2X communication (the first
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mobile terminal al). For this reason, not only the transmis-
s1on/reception device 1 mounted 1n the same vehicle interior
but also devices not 1n said vehicle can perform V2X
communication while excluding information from a termi-
nal having a low necessity for V2X communication (the first
mobile terminal al). The devices not 1n said vehicle may be,
for example, V2X-related devices mounted in other
vehicles. It 1s also possible to reduce the amount of trans-
mission related to V2X communication from the first mobile
terminal al and allow more eilicient use of wireless
resources. Therefore, 1t 1s possible to realize low power
consumption of the first mobile terminal al and the trans-
mission/reception device 1.

In the second embodiment, the near-field communication
via the second antenna 12 and the second communication
unit 202 1s for the terminal to obtain the second identification
information related to the near-field communication of the
transmission/reception device 1. Thus, 1t 1s not necessary to
send a connection permission notification between the trans-
mission/reception device 1 and the terminal. Accordingly,
the near-field communication can be easily enabled, as
compared with the mode requiring the connection permis-
s10n notification.

The same applies to the case where only the first sup-
pression control and the third suppression control in the first
embodiment 1s performed and the second suppression con-
trol 1s not performed.

For example, it the vehicle equipped with the transmis-
sion/reception device 1 1s a bus or the like on which an
unspecified number of people get on and the mobile terminal
owned by the passenger who got on said vehicle corresponds
to the first mobile terminal al, the user of the transmission/
reception device 1 does not match the user of the mobile
terminal. Thus, there 1s a possibility that transmission/
reception of a connection permission notification after
completion of connection setting such as pairing cannot be
performed.

In the second embodiment, however, 1t 1s possible to
determine whether the state 1s 1n the second state in the
near-field communication without the connection permis-
sion notification. Therefore, even 1n such a situation, it 1s
possible to control the suppression of transmission of the
information related to V2X commumnication.

Similarly, the terminal control unit 203 of the second

mobile terminal a2 performs the V2X transmission on/ofl
control.

In the first embodiment and the second embodiment, the
determination on whether the near-field communication 1s
possible between the terminals (the first mobile terminal al
and the second mobile terminal a2) and the transmission/
reception device 1 may include the determination on
whether the near-field communication 1s possible at a pre-
determined or higher radio field intensity.

The predetermined radio field intensity 1s desirably deter-
mined according to the size of the interior of the vehicle 1n
which the transmission/reception device 1 1s mounted.

For example, when the near-field communication 1s per-
formed 1n a state where a terminal 1s 1nstalled 1n the interior
of the vehicle, it 1s set that the radio field intensity of radio
waves received by one of this terminal and the transmission/
reception device 1 from the other becomes the predeter-
mined radio field intensity. This near-field communication 1s
performed 1n a state where the terminal (the first mobile
terminal al or the second mobile terminal a2) 1s 1nstalled in
the interior of the vehicle at a position farthest from the
second antenna 12.
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In this case, outside said vehicle, the near-field commu-
nication between the terminal (the first mobile terminal al or
the second mobile terminal a2) and the transmission/recep-
tion device 1 can be performed only at a radio field intensity
lower than said predetermined radio field intensity. There-
fore, 1t the near-field communication with the transmission/
reception device 1 1s not possible, it can be determined that
said terminal 1s not 1n the interior of the vehicle.

This makes it possible to adjust the size of the area for
determining whether the near-field communication 1s pos-
sible according to the size of the interior of the vehicle
equipped with the transmission/reception device 1 and the
installation position of the second antenna 12.

In addition, only one second antenna 12 may not be
necessarily 1nstalled but a plurality of second antennas 12
may be installed.

In this case, when two or more of the plurality of second
antennas 12 are i1n a state that i1s capable of near-field
communication at the predetermined or higher radio field
intensity, 1t 1s determined that the near-field communication
with the terminal 1s possible.

For example, a mode that the second antennas 12 are
arranged at the four corners 1n the interior of the vehicle, 1s
considered.

In the mode described above, all the transmission of
information related to V2X communication from the mobile
terminal 1s stopped during the first state or the second state.
However, only transmission of specific information among
the information related to V2X communication may be
stopped.

Further, as shown 1n step S11 of FIG. 5 and step S23 of
FIG. 7, based on the communication result of the near-field
communication, 1t 1s determined that the terminal which
could have performed the near-field commumnication with the
transmission/reception device 1 1s located in the interior of
the vehicle. That 1s, 1t 1s determined that the terminal which
could have received the 1dentification mnformation transmit-
ted by the transmission/reception device 1 via the near-field
communication 1s located in the interior of the vehicle.
However, it may be determined whether the terminal 1s
located 1n the interior of the vehicle based on the commu-
nication result of the V2X communication.

Specifically, the terminal control unit 203 of the mobile
terminal compares the information transmitted by said
mobile terminal 1n the V2X communication (position infor-
mation, speed information, and moving direction) with the
own vehicle information received from the transmission/
reception device 1 via the V2X communication (position
information, speed information, and moving direction). The
terminal control unit 203 of the mobile terminal determines
whether each diflerence 1s equal to or less than a threshold.
While any difference 1s equal to or less than the threshold,
the terminal control umt 203 of the mobile terminal deter-
mines that said mobile terminal 1s located 1n the interior of
the vehicle, and stops transmitting the information for V2X
communication from said mobile terminal.

Said comparison and the determination based on said
comparison may be performed by the control unit 33 1n the
transmission/reception device 1. In this case, when 1t 1s
determined that said mobile terminal 1s located in the
interior of the vehicle, the control for suppressing the V2X
communication 1n the first embodiment 1s performed.

Further, said determination may be made based on all the
comparison results of the position information, the speed
information, and the moving direction, or may be made
based on the comparison results of at least one of the
position mformation and the speed information.
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When 1t 1s determined whether the mobile terminal 1s
located 1n the interior of the vehicle equipped with the
transmission/reception device 1, based on at least the com-
munication result of the near-field communication, the
reception of the mformation for V2X communication in the
mobile terminal may also be stopped. Specifically, while 1t
1s determined that said mobile terminal 1s located in the
interior of the vehicle (during the first state or the second
state), not only the transmission of the information for V2X
communication in the mobile terminal but also the reception
of the information for V2X communication in the mobile
terminal are stopped.

On the other hand, when 1t 1s determined whether the
mobile terminal 1s located in the interior of the vehicle
equipped with the transmission/reception device 1 based on
only the communication result of the V2X communication,
the reception of the mnformation for V2X communication in
the mobile terminal i1s desirably continued. Specifically, in
order to determine whether to cancel the stopped state of
transmission of the information for V2X communication in
the mobile terminal, while 1t 1s determined that said mobile
terminal 1s located in the interior of the vehicle, the trans-

mission of the information for V2X communication 1n the

mobile terminal 1s stopped, and the reception of the infor-
mation for V2X communication in the mobile terminal 1s
continued.

Third Embodiment

In the first embodiment and the second embodiment
described above, the first communication unit 201 1s used for
performing the V2X communication.

However, the first commumnication unit 201 may be used
for performing communication other than V2X communi-
cation instead of or in addition to V2X communication (third
embodiment).

In the third embodiment, a suppression control of com-
munication other than V2X communication 1s performed
instead of or 1n addition to the suppression control of V2X
communication for a mobile terminal.

Examples of communication other than V2X communi-
cation include mobile communication using a telephone line
such as calling based on communication standards such as
Long Term Evolution (LTE), and communication based on
standards such as IEEE 802.15.1 (Bluetooth (registered
trademark)), and IEEE 802.11 (wireless LAN). However,
other communication may be used.

When the first commumnication unit 201 1s used to perform
V2X communication and 1s used to perform communication
other than V2X communication, the first communication
unit 201 may include a V2X communication module and a
communication module other than the V2X communication
as separate members or as an integrated member.

Further, when the first communication unit 201 1s not used
for performing V2X communication but 1s used for perform-
ing communication other than V2X communication, the first
antenna 11 and the first signal processing unit 21 in the
transmission/reception device 1 may not be used for per-
forming V2X communication but may be used for perform-
ing communication other than V2X communication.

That 1s, 1n relation to the first embodiment and the second
embodiment, the control for suppressing the V2X commu-
nication for the mobile terminal has been described. In this
case, the “first communication” performed via the {irst
antenna 11 and the first communication unit 201 corresponds
to “V2X communication”.
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However, the first embodiment and the second embodi-
ment described above are also applicable to a control for
suppressing communication other than V2X communication
for a mobile terminal. In this case, the first communication
performed via the first antenna 11 and the first communica-
tion unit 201 corresponds to “commumnication other than
V2X communication” or “communication other than V2X
communication and V2X communication”. When the “first
communication” corresponds to “communication other than
V2X communication”, a mode that the transmission/recep-
tion device 1 performs V2X communication and the mobile
terminal may not perform V2X communication, and a mode
that the transmission/reception device 1 and the mobile
terminal do not perform V2X communication are consid-
ered.

As a first application example, a control that the trans-
mission/reception device 1 may suppresses communication
other than the V2X communication by the first communi-
cation unit 201, 1s considered. The communication other
than the V2X communication by the first communication
unit 201 includes at least one of communication between the
mobile terminal and the base station, communication
between the mobile terminal and a mobile terminal outside
the vehicle interior, and communication between the mobile
terminal and another mobile terminal inside the vehicle
interior.

Specifically, when the mobile terminal 1s located 1n the
interior of the vehicle, that i1s, during the first state, the
transmission/reception device 1 performs the control to
suppress communication other than V2X communication by
the first communication unit 201 regarding the mobile
terminal. For example, the transmission/reception device 1
transmits a control signal to the mobile terminal as the
control for suppressing communication other than V2X
communication regarding the mobile terminal. After receiv-
ing said control signal, the mobile terminal stops commu-
nication other than V2X communication by the first com-
munication unit 201. More specifically, the mobile terminal
stops transmission and reception of information by the first
communication unit 201 to and from the base station.
Further, the mobile terminal stops transmission and recep-
tion of information by the first communication unit 201 to
and from the mobile terminal outside the vehicle interior.
Further, the mobile terminal stops transmission and recep-
tion of information by the first communication unit 201 to
and from another mobile terminal 1n the mterior of the
vehicle.

As a second application example, a control that the mobile
terminal suppresses communication other than the V2X
communication by the first communication umt 201, is
considered.

Specifically, when the mobile terminal 1s located 1n the
interior of the vehicle, that 1s, during the second state, the
mobile terminal stops transmission of information for com-
munication other than V2X communication by the first
communication unit 201 of the mobile terminal. For
example, the mobile terminal stops transmission and recep-
tion of information by the first communication unit 201 to
and from the base station. Further, the mobile terminal stops
transmission and reception of information by the first com-
munication unit 201 to and from the mobile terminal outside
the vehicle interior. Further, the mobile terminal stops trans-
mission and reception of information by the first commu-
nication unit 201 to and from another mobile terminal 1n the
interior of the vehicle.

This makes 1t possible to suppress transmission or the like
of information from the mobile terminal. Therefore, not only
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the transmission/reception device 1 mounted in the same
vehicle interior but also devices not 1n the vehicle (e.g.,

devices mounted 1n another vehicle) can perform commu-
nication while excluding information from the mobile ter-
minal from which the transmission of the information 1s
suppressed.

As 1n the first application example and the second appli-
cation example, when transmission and reception of infor-
mation for communication other than V2X communication
by the first communication unit 201 in the mobile terminal
1s stopped, tethering may be performed using the transmis-
s1on/reception device 1.

Specifically, when transmission and reception of the infor-
mation for communication other than V2X communication
by the first communication unit 201 1s stopped, the mobile
terminal performs near-field communication with the trans-
mission/reception device 1 by the second communication
unit 202. The mobile terminal communicates with various
devices outside the vehicle interior via the near-field com-
munication between the mobile terminal and the transmis-
sion/reception device 1 by the second communication unit
202 and communication between the transmission/reception
device 1 and various devices outside the vehicle interior.
This makes 1t possible to improve convenience for the user
ol the mobile terminal 1n the vehicle interior.

Therefore, the transmission/reception device 1 may be a
transmission/reception device for performing V2X commu-
nication as 1n the first embodiment and the second embodi-
ment, or may be a transmission/reception device for per-
forming communication other than V2X communication
without performing V2X communication.

In the first to third embodiments, a mode that the second
communication 1s near-field communication 1s described.
However, the second communication may be another com-
munication different from near-field communication.

Although several embodiments of the present invention
have been described, these embodiments are presented as
examples and are not intended to limit the scope of the
invention. These embodiments can be implemented 1n other
various forms, and can be omitted, replaced, and changed in
vartous manners without departing from the gist of the
invention. These embodiments and modifications thereof are
included 1n the scope and gist of the invention, and are also

included 1n the invention described in the claims and equiva-
lents thereof.

REFERENCE SIGNS LIST

1 Transmission/reception device
11 First antenna

12 Second antenna

13 Third antenna

21 First signal processing unit
22 Second signal processing unit
23 Third signal processing unit
33 Control unit

25 Operation unit

35a First selection button

356 Second selection button

37 Output unit

37a First display area

37b Second display area

39 Recording unait

41 Transmission/reception unit
110 Gateway ECU

120 Information output device
130 Speed sensor
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201 First communication unit
202 Second communication unit
203 Terminal control unit
205 Terminal operation unit
2054 Third selection button
20556 Fourth selection button
207 Terminal output unit
207a Third display area
2075 Fourth display area

209 Terminal recording unit
al First mobile terminal

a2 Second mobile terminal
D1 First database

D2 Second database

The 1nvention claimed 1s:

1. A transmission/reception device mounted 1n a vehicle,
comprising

a first antenna for performing first communication;

a control unit; and

a recording unit 1n which related information of a mobile

terminal 1s registered, wherein

the control unit performs a control to suppress the first

communication for the mobile terminal when determin-
ing that the mobile terminal 1s located 1n an 1nterior of
the vehicle based on at least one of a communication
result of the first communication and a communication
result of second communication with the mobile ter-
minal 1n which the related information 1s registered 1n
the recording unit.

2. The transmission/reception device according to claim
1, further comprising a second antenna for performing the
second communication, wherein

during a first state 1n which the second communication

with the mobile terminal via the second antenna i1s
possible, the control unit performs the control to sup-
press the first communication for the mobile terminal.

3. The transmission/reception device according to claim
2, wherein, as the control to suppress the first communica-
tion for the mobile terminal, the control unit stops transmis-
sion of own vehicle information only to the mobile terminal
via the first antenna.

4. The transmission/reception device according to claim
2, wherein

as the control to suppress the first communication for the

mobile terminal, the control unit transmits, in the
second communication with the mobile terminal via the
second antenna, a control signal for stopping transmis-
ston/reception of mformation for the first communica-
tion to the mobile terminal, and

the control signal makes the transmission/reception of

information for the first communication to stop, in
accordance with a program for communication for the
mobile terminal 1n the mobile terminal having receirved
the control signal.

5. The transmission/reception device according to claim 2
that transmits information obtained by the first communica-
tion to an information output device provided in the vehicle,
wherein

of the information obtained by the first communication,

the control unit stops transmission of information
obtained by the first communication with the mobile
terminal in the first state to the information output
device.

6. The transmission/reception device according to claim
2, wherein

a plurality of the second antennas i1s provided in the

interior of the vehicle, and
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the determination on whether 1t 1s 1n the first state 1n
which the second communication with the mobile
terminal 1s possible 1s performed depending on whether
two or more of the plurality of second antennas are
capable of the second commumnication with a predeter-
mined or higher radio field intensity.

7. The transmission/reception device according to claim
2, wherein

the recording unit has a database indicating, as the related

information, relationships among a device name of the
mobile terminal, first identification information to be
used for the first communication, and second 1dentifi-
cation iformation to be used for the second commu-
nication, and

the database 1s used for the determination on whether 1t 1s

in the first state and the control for suppressing the first
communication for the mobile terminal.

8. The transmission/reception device according to claim
1, wherein the control umt compares that of the mobile
terminal obtained via the first antenna with that of the
vehicle regarding at least one of position information and
speed 1information, and performs the control to suppress the
first communication for the mobile terminal based on a
result of the comparison.

9. The transmission/reception device according to claim
1, wherein the first communication 1s V2X communication.

10. The transmission/reception device according to claim
1, wherein the second communication 1s near-field commu-
nication.

11. A mobile terminal comprising;:

a first communication unit for performing first commu-

nication; and

a terminal control unit, wherein

the terminal control unit performs a control to suppress

the first communication by the first communication unit
when the mobile terminal 1s located 1n an interior of a
vehicle equipped with a transmission/reception device
capable of the first communication.

12. The mobile terminal according to claim 11, further
comprising:

a terminal recording unit in which related information of

the transmission/reception device 1s registered; and

a second communication unit for performing second

communication with the transmission/reception device
where the related information is registered 1n the ter-
minal recording unit, wherein

the terminal control unit performs the control to suppress

the first communication by the first commumication unit
when determining that the mobile terminal 1s located 1n
an interior of the vehicle based on at least one of a result
of communication by the first communication unit and
a result of communication by the second communica-
tion unit.

13. The mobile terminal according to claim 12, wherein

the determination on whether the mobile terminal 1s

located 1n the interior of the vehicle includes a deter-
mination on whether the second communication 1s
possible with a predetermined or higher radio field
intensity, and

the predetermined radio field intensity 1s determined

according to the size of the interior of the vehicle.

14. The mobile terminal according to claim 12 or 13,
wherein the second communication 1s performed without a
connection permission notification with the transmission/
reception device.

15. The mobile terminal according to claim 11, wherein
the terminal control unit compares that of the mobile ter-
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minal with that of the vehicle obtained via the first commu-
nication unit regarding at least one of position iformation
and speed information, and determines whether the mobile
terminal 1s located 1n the interior of the vehicle based on a
result of the comparison.
16. The mobile terminal according to claim 11, wherein
the first communication 1s V2X communication.
17. The mobile terminal according to claim 12, wherein
the second communication 1s near-field communication.
18. A communication program that 1s executed on a
mobile terminal having a first communication unit for per-
forming first communication and a terminal control unit,
wherein
the communication program performs a control to sup-
press the first communication by the first communica-
tion unit when the mobile terminal 1s located 1n an
interior of a vehicle equipped with a transmission/
reception device capable of the first commumnication
with the first communication unit.
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